Impaired endothelial repair capacity of early endothelial progenitor cells in prehypertension: relation to endothelial dysfunction.
Prehypertension is a highly frequent condition associated with an increased cardiovascular risk. Endothelial dysfunction is thought to promote the development of hypertension and vascular disease; however, underlying mechanisms remain to be further determined. The present study characterizes for the first time the in vivo endothelial repair capacity of early endothelial progenitor cells (EPCs) in patients with prehypertension/hypertension and examines its relation with endothelial function. Early EPCs were isolated from healthy subjects and newly diagnosed prehypertensive and hypertensive patients (n=52). In vivo endothelial repair capacity of EPCs was examined by transplantation into a nude mouse carotid injury model. EPC senescence was determined (RT-PCR of telomere length). NO and superoxide production of EPCs were measured using electron spin resonance spectroscopy analysis. CD34(+)/KDR(+) mononuclear cells and circulating endothelial microparticles were examined by fluorescence-activated cell sorter analysis. Endothelium-dependent and -independent vasodilations were determined by high-resolution ultrasound. In vivo endothelial repair capacity of EPCs was substantially impaired in prehypertensive/hypertensive patients as compared with healthy subjects (re-endothelialized area: 15+/-3%/13+/-2% versus 28+/-3%; P<0.05 versus healthy subjects). Senescence of EPCs in prehypertension/hypertension was substantially increased, and NO production was markedly reduced. Moreover, reduced endothelial repair capacity of early EPCs was significantly related to an accelerated senescence of early EPCs and impaired endothelial function. The present study demonstrates for the first time that in vivo endothelial repair capacity of early EPCs is reduced in patients with prehypertension and hypertension, is related to EPC senescence and impaired endothelial function, and likely represents an early event in the development of hypertension.